Isoflurane has been considered the agent of choice where preservation of splanchnic blood flow is required. Liver blood flow and the hepatic artery buffer response are maintained better in the presence of isoflurane than with other volatile anaesthetic agents. The effects of desflurane have not been assessed in humans. Therefore, we have compared the effects of isoflurane and desflurane anaesthesia on small bowel and hepatic microcirculatory flow during major surgery using laser Doppler flowmetry in a prospective, randomized, single-blind, crossover study. Patients were allocated randomly to receive desflurane or isoflurane (1 MAC) in oxygen-enriched air. Steady-state jejunal and liver blood flow in segment III were assessed by laser Doppler flowmetry. Volatile anaesthetics were then interchanged, and measurements repeated at steady state. Desflurane anaesthesia at 1 MAC was associated with significantly greater gut blood flow than 1 MAC of isoflurane. These differences could not be explained by systemic haemodynamic differences. The similarity in total hepatic flow between groups implies an intact hepatic artery buffer response with desflurane and isoflurane. (Br. J. Anaesth. 1997; 78: 95-96) 
Surgery and anaesthesia are known to compromise hepatic blood flow. Patients with pre-existing hepatic dysfunction have a high morbidity and mortality rate. Liver function is compromised when splanchnic blood flow is reduced; major surgery is associated with a significant increase in serum concentrations of liver enzymes. 1 Inhalation agents affect splanchnic vascular tone to varying degrees. Increased splanchnic vasodilatation may increase portal venous flow to the liver, as occurs with isoflurane. Isoflurane maintains the hepatic artery buffer response better than other volatile anaesthetic agents. 2 The effects of desflurane on the buffer response and liver blood flow have not been assessed in humans. Therefore, we have compared the effects of isoflurane and desflurane anaesthesia on small bowel and hepatic microcirculatory flow during major surgery in human using laser Doppler flowmetry (LDF). The laser Doppler flowmeter (PF3, Perimed, Jarfalla, Sweden) uses a helium/neon laser (632.8 nm). This light is guided to the measurement site via 1.75 m of optical fibre. Two identical adjacent fibres receive backscattered light from the tissues, which is transmitted to independent photodetectors. This backscattered portion consists of light scattered from the static tissue matrix, which has not been Doppler-shifted, and a spectrally broadened component resulting from interactions with moving red blood cells. Optical mixing of these components at the photodetector surface produces an electrical signal which results in an output voltage. This varies linearly with the product of mean red blood cell velocity and red blood cell concentration.
The laser Doppler produces an arbitrary scale of perfusion units (PU), a deflection of 2.5 V:250 PU, set when calibrating the machine with latex microspheres 2 m supplied by the manufacturer. While this is generally accepted as a measure of flow in tissue microcirculation, LDF provides an accurate estimation of total liver blood flow in humans. 
Methods and results
After obtaining Ethics Committee approval and informed patient consent for this prospective, randomized single-blind, crossover study, we studied 10 adult patients undergoing elective major upper abdominal surgery. Patients with liver disease were excluded.
After premedication with temazepam 20 mg orally, anaesthesia was induced with thiopentone 3 mg kg 91 and fentanyl 3 g kg
91
. Neuromuscular block was produced by atracurium 0.5 mg kg ) between periods of isoflurane compared with desflurane administration. However, gut blood flow was significantly higher during desflurane than during isoflurane administration. Differences in liver blood flow were much less marked (table 1).
Multiple regression described liver blood flow as (1.3 gut blood flow)924, P:0.0001, r 2 :0.85.
Comment
In this study we have used laser Doppler flowmetry (LDF) to measure liver and gut microcirculatory blood flow during major surgery with two different volatile agents in humans. We have shown that during major surgery, desflurane anaesthesia at 1 MAC was associated with significantly greater gut flow than 1 MAC of isoflurane. As there were no systemic haemodynamic differences between the two agents, it is likely that differences in gut blood flow were mediated by a local mechanism.
Liver microcirculatory flow, as measured by LDF in a previous study, correlated well with perfusion pressure. 4 Hepatic perfusion in this study was slightly greater during desflurane than during isoflurane administration, but this was not significant. Increasing portal blood flow tends to reduce hepatic arterial blood flow in the presence of an intact hepatic artery buffer response, thus maintaining near constant total hepatic blood flow. Although a type II error cannot be excluded, the similarity in total hepatic flow between agents implies an intact hepatic artery buffer response with desflurane and isoflurane. This has been shown previously in dogs, but not in humans. 5 The hepatic artery buffer response is a semi-reciprocal autoregulatory mechanism whereby changes in portal flow inversely affect hepatic arterial flow. This is mediated at the level of the hepatic arteriole and is thought to be a non-neuronal, adenosinedependent process. 2 Multiple regression analysis indicated that gut blood flow accounted for 85% of the variability in liver blood flow. This suggests that liver blood flow in this model was largely portal in origin.
Any technique which preserves gut and liver blood flow may reduce morbidity and mortality. 6 These results indicate that desflurane may be beneficial, particularly in high-risk patients. 
